Keywords: tunnelling engineering；shallow unsymmetrical loading tunnel；seismic time history analysis；seismic response character of tunnel Abstract：Based on analyzing the damage feature of shallow buried and unsymmetrical loading tunnel, this paper studies the seismic reaction characteristics of this kind of tunnel via numerical simulation and comparison of the similar tunnel bearing symmetric load. The results indicate that the tunnel is more likely to get damage for its shallow bury ground and unsymmetrical load; there exists obvious acceleration amplification with the growth of the ground height, and this phenomenon is more significant on the ground surface; normally, the distribution of the lining cross-section's internal forces is oval-shaped, while the unsymmetrical load makes the inner force nonuniform and leads to great inner force. It is great to recognize the seismic response characters of shallow tunnels through the study results and it provides reference for the similar projects.
Introduction
"5.12" Wenchuan and other major earthquakes show that tunnels which have good surrounding rock and are deep buried have good aseismic quality, but when the seismic intensity is great, the quality of the surrounding rock is poor, the shallow buried tunnels undertake serious damage [1] ; the entrance part has such characteristics: shallow bury ground, poor surrounding rock and unsymmetrical load, which makes this part bears many seismic damage. In the 1923 Tokyo 7.9 earthquake, many tunnels in this regions suffer from damage, unsymmetrical loading tunnels in poor ground bears more significant damage including a lot of cracks appears in lining and serous deformation of the lining; In 1995, the 7.2 Kobe earthquake makes more than 10% of the tunnels in this area occurs seismic hazard, a of cracks emerge in the lining of Shanyang Shinkansen Malacca tunnel [2] . In the 1999 Taiwan ChiChi earthquake, survey has been conducted to investigate the 44 tunnels in the range of 25km from the earthquake fault, which showed that 25 percent suffer from serious damage, 20 percent get middle damage, and tunnel with slight damage take up for 55 percent, and most of these damage locate at the entrance part [3] ; In the 2008 Wenchuan big earthquake, a lot of damage cases is related to entrance section, shallow bury, and unsymmetrical loading, Taoguan tunnel is such an example, after earthquake, the tunnel portal is damaged seriously and there were lot lining cracks, just as the Fig.1 shows. Besides, Longchi tunnel locates in the middle of Dujiangyan to Longchi, at the entrance of the tunnel, there is obvious unsymmetrical loading effect and the quality of surrounding rock is poor, the damage of the earthquake is mainly concentrated in the tunnel entrance, different types of cracks emerge in the lining, like the longitudinal, circumferential through crack and oblique crack, some part of the concrete block out and the steel is exposed, the earthquake damage as shown in Fig. 2 [4] [5] [6] . In view of the above, this paper analyzes the seismic response of shallow buried and unsymmetrical loading tunnel at the portal section, which is based on the dynamic time history numerical simulation, this analysis includes the dynamic response characteristics of the acceleration, the internal force of the tunnel structure, and provides reference for the aseismic design of the similar projects.
dynamic model and parameter dynamic simulation model
This simulation model is based on the entrance portal of longxi tunnel and focuses on the effect of shallow bury ground and unsymmetrical load, the model is showed in Figure 3 . The slope ratio is 1:2, the artificial boundary is Sticky boundary which is obtain by setting up the element with the same property of ground element around the ground-structure model to absorb the seismic wave from the model. mechanical parameters of rockmass This part of ground is mainly consist of Jinning granite, the fault section is filled with granite block and crushed stone and soil. Considering the elements in this simulation is under low strain rate, the dynamic mechanical parameters of the rock are not much different from the static mechanical parameters, so this model uses the static mechanical parameters, the specific calculation parameters are shown in Tab.1 [6] . , the relationship is showed by the following formula [6] .
Tab.1 Properties of intact rock material
CMK αβ =+ (1) 、 is the Mass ratio of damping coefficient and stiffness proportional damping coefficient.
Ground motion parameters
Longxi tunnel locates at VIII degree seismic intensity area, the input seismic wave is Wenchuan earthquake wave and the acceleration peak value is 0.3g. The input direction of seismic wave is mainly vertical to the tunnel axis, and the acceleration time history curve is shown in Figure  4 . 
Acceleration response characteristics
One of the main response characteristics of ground motion response is the acceleration response characteristics, the acceleration response (A1-6、A1-7)at the top and the arch crown of the symmetrical loading and unsymmetrical loading models are obtained which are showed in Figure  6～9。These figure shows that the acceleration response of the symmetrical and unsymmetrical loading tunnels share the same characteristics, which tells that the bias loading does not affect the acceleration response. Besides, the peak acceleration value response at the top of model is greater than the value at the arch crown in the two cases, and the peak acceleration at the top model in the unsymmetrical loading model is greater than the value of the symmetrical model, this indicates that the acceleration amplification trend is more obvious with the growth of ground height and the acceleration amplification is greater in the unsymmetrical loading model because the existence of the slope. The inner force of the tunnel structure The distribution characteristics of the structure's inner force is one of the main factors affecting the design of aseismic measures. The dynamic response of the inner force is more important for the unsymmetrical loading tunnels, because the static loading is unsymmetrical. Through this simulation, the moment and axial force of the tunnel structure under symmetrical and unsymmetrical loading is showed in the table 2 and table 3 .
From the results in the table 2 and table 3 ,show that some part the structure will be in tension, the inner force value is great at the left and right arch waist and foot, the inner force of symmetrical loading tunnel is anti-symmetric to the axis of the cross section, while the tunnel under unsymmetrical loading does not share this character and the inner force is greater at the side bearing more loading, which shows that this part is the control section in the aseismic design. 
Summary
In this paper, numerical simulation has been taken to investigate the seismic response of the tunnel under unsymmetrical loading and the results are been compared with the symmetrical loading tunnel, this research get these conclusions:
(1)Shallow buried tunnel is more likely to get damaged for its shallow bury ground and unsymmetrical loading, and this section is the main considerable part in the aseismic design.
(2)The acceleration amplification trend is more obvious with the growth of the ground height, unsymmetrical loading does not affect this trend, while it affect the value of the amplification compared with the symmetrical loading at the same height.
(3)As for the inner force of the structure, some part the structure will be in tension for the unsymmetrical load, the inner force value is rather great at the left and right arch waist and foot, the inner force is anti-symmetric when the load is symmetric, while the unsymmetrical loading tunnel get greater inner force on the bias loading side, and this part should be the control section in the aseismic design.
